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ABSTRACT. Two latest Pliocene and Pleistocene tapir species are fro m> the west^p^nited 

States. merriami Frick, 1921, is applied to morphologically distincnve^tSfgtiipdeim^s previously 

referred to T. copei Simpson, 1945, or T. haysii Leidy, 1859. Tapirus merriami is considered a relatively 
primitive sister species of T. haysii. Tapirus merriami typically is found in the upper Blancan and 
Irvingtonian of California, is poorly represented in the Rancholabrean of coastal southern California, and 
has been recovered from uppermost Rancholabrean deposits in Arizona. A smaller tapir, comparable in 
size to the western species, T. californicus Merriam, 1913, or the eastern species, T. veroensis Sellards, 
1918, is known from the Irvingtonian of northwestern Sonora, Mexico, and the uppermost Irvingtonian 
of southern Oregon, but typically occurs in Rancholabrean deposits of coastal southern California in¬ 
cluding Rancho La Brea. 


INTRODUCTION 

The recovery of new specimens of T apirus and the 
discovery of previously unreported materials from 
the uppermost Pliocene and Pleistocene of south¬ 
ern California, including a dentary from Rancho 
La Brea, a partial skull from Porter Ranch, and 
dentary and partial skeleton from the Anza-Borrego 
Desert, have prompted a review of the fossil tapirs 
from the western United States (USA) and north¬ 
western Mexico, west of the Rocky Mountains. 
The late Cenozoic record of tapirs from this region 
spans late Blancan (latest Pliocene and earliest Pleis¬ 
tocene) through Irvingtonian (early Pleistocene) and 
Rancholabrean (late Pleistocene). 

East of the Rocky Mountains, a large species of 
tapir is typical of earlier Pleistocene assemblages 
and a small species of tapir is typical of the Ran¬ 
cholabrean local faunas (Ray and Sanders, 1984). 
West of the Rocky Mountains, two distinct forms 
are recognized, which generally reflect the pattern 
exhibited by the mid-continent and eastern USA 
records. A large species, typical of late Blancan 
through Irvingtonian faunas, and a small species, 
primarily restricted to Rancholabrean faunas, are 
found along the Pacific coast from southern Oregon 
to southern California and in northwestern Sonora, 
Mexico. 

The large form, here referred to Tapirus mer¬ 
riami Frick, 1921, was previously considered a ju¬ 
nior synonym of T. haysii Leidy, 1958 (Ray and 
Sanders, 1984). Flowever, the species can be distin¬ 
guished from T. haysiiy including T. copei Simpson, 
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1945 (Ray and Sanders, 1984), by its consistently 
larger size and primitive, non-molariform P^. 

SUMMARY OF SYSTEMATICS 
AND NOMINAL SPECIES 

Ray and Sanders (1984) discussed the status of the 
nominal taxa of Pleistocene tapirs from North 
America and tentatively recognize two groups of 
species within the genus Tapirus, “. . . a smaller 
late (and probably earlier) Pleistocene form includ¬ 
ing T. californicus, T. veroensis, T. tennesseae, and 
T. excelsus; and a larger, early to middle (and pos¬ 
sibly latest) Pleistocene form including T. haysii, 
T. merriami and T. copei.'' A summary of their 
review is pertinent to the taxonomic assignment of 
the western USA specimens. Although cranial ma¬ 
terials are required to adequately distinguish tapir 
species, most taxa unfortunately have been based 
on isolated teeth. 

Tapirus mastodontoides Harlan, 1825, was mis¬ 
takenly based on the deciduous tooth of a mast¬ 
odon and has been reduced (Ray and Sanders, 1984) 
to a junior synonym of Mammut americanum. 
Tapirus americanus, used widely in the nineteenth 
century for both fossils and modern forms, is a 
junior synonym of extant T. terrestris. The trinomi¬ 
al, T. t. fossilis Leidy, 1849, apparently was in¬ 
tended to designate a fossil specimen in published 
faunal lists, not a taxonomic rank below species 
level (Ray and Sanders, 1984). 

Tapirus haysii Leidy, 1859, was named from a 
single P"^ from the Neuse River in North Carolina. 
Simpson (1945) considered the type specimen to be 
specifically indeterminate. At the same time, he 
erected T. copei, based on a number of upper and 
lower dentitions and isolated teeth from Port Ken¬ 
nedy, Pennsylvania, which had been previously re- 
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ferred to T. haysii by Leidy (1859). However, as 
Ray and Sanders (1984) stated, the sample upon 
which Simpson (1945) based T. copei was equally 
inadequate “because skull characters are not avail¬ 
able.” Ray and Sanders (1984) reinstated T. haysii, 
preferring to retain the original name for this large, 
typically Irvingtonian, form from the eastern USA. 

Tapirus californicus Merriam, 1913, was de¬ 
scribed on the basis of a single lower molar as a 
small, western USA subspecies of T. haysii. Simp¬ 
son (1945) elevated T. californicus to specific rank 
when he replaced the taxon T. haysii with T. copei. 
Contrary to the statements of Lundelius and 
Slaughter (1976) and Kurten and Anderson (1980), 
T. californicus is significantly smaller that T. haysii 
(including T. copei). Tapirus californicus is indis¬ 
tinguishable in size from T. veroensis Sellards, 1918, 
which is well represented in the eastern USA. Al¬ 
though T. veroensis may eventually prove to be a 
junior synonym of T. californicus, both taxa re¬ 
main valid pending confirmation from the recovery 
of more diagnostic specimens (Ray and Sanders, 
1984). 

Sellards (1918) based Tapirus veroensis on a 
complete skull from Florida. The name has been 
successfully applied to specimens representing a 
small form of Tapirus found throughout the cen¬ 
tral and eastern USA. Tapirus veroensis has not 
been adequately distinguished from T. californicus, 
and previous authors have not attempted taxonom¬ 
ic revisions. Tapirus tennesseae Hay, 1920, based 
on isolated teeth, is considered a junior synonym 
of T. veroensis by Ray and Sanders (1984). Tapirus 
excelsus Simpson, 1945, which was based on a ju¬ 
venile skull, appears to represent T. veroensis. Ray 
and Sanders (1984) prefer to regard T. excelsus as 
a junior synonym of T. veroensis, but they do not 
reject the possibility that it may represent a large 
subspecies of T. veroensis. 

The large. Pacific slope species, Tapirus merria- 
mi Frick, 1921, named from a partial lower den¬ 
tition, was tentatively reduced to a junior synonym 
of T. haysii by Ray and Sanders (1984). I consider 
T. merriami a valid taxon based on its relatively 
large size in comparison to T. haysii and its con¬ 
sistently distinctive P^. 

WESTERN NORTH AMERICAN 
SPECIMENS 

Tapirus merriami is known from only a few lo¬ 
calities in California (Fig. 1). The most complete 
specimen, a skull, dentary and partial axial skeleton, 
was recently recovered from the upper Blancan 
Tapiado Wash portion of the Borrego Formation, 
San Diego County (G.J. Miller, pers. comm., 1986). 
Isolated post-cranial materials are also known from 
the upper Blancan or lower Irvingtonian Bautista 
Beds (Sharp, 1967) and upper Blancan Palm Springs 
Formation in this area (T. Downs, pers. comm., 
1986). The holotype of T. merriami (Frick, 1921) 
was collected from the lower Irvingtonian Bautista 


Beds (Savage, 1951) in Riverside County. A partial 
upper dentition, several dentaries with cheek teeth, 
and numerous isolated upper and lower cheek teeth 
were also collected by Frick from the lower Ir¬ 
vingtonian (Reynolds and Reeder, 1986) San Ti- 
meteo Formation in Riverside County. The upper¬ 
most Pliocene/lowest Pleistocene middle member 
of the Saugus Formation (Saul, 1979) at Porter Ranch 
in Los Angeles County has yielded a partial skull 
and dentary of a large tapir now assigned to T. 
merriami. Two partial upper dentitions have been 
recovered from pre-Rancholabrean deposits, in¬ 
cluding the Montezuma Formation and other un¬ 
named units, Alameda County (Weaver, 1949). A 
P 3 was collected from the Irvingtonian San Pedro 
Sand in Orange County. 

Rancholabrean deposits in California have pro¬ 
duced only three large tapir specimens, a P^ from 
the La Habra Formation, and a DP"^ and an M^ 
from the Palos Verdes Sand in Orange County (Fig. 

All of the late Rancholabrean tapir remains from 
Arizona represent a large species (Fig. 2). The den¬ 
tary from Lehner Ranch, Cochise County (Lance, 
1959), previously referred to Tapirus haysii (Kur¬ 
ten and Anderson, 1980; Ray and Sanders, 1984), 
is assigned to T. merriami. Agenbroad and Downs 
(1984) referred a large dentary from Shonto, Navajo 
County, to T. merriami. Several large isolated tapir 
teeth have been recovered from Murray Springs, 
Cochise County, and fragmentary teeth are known 
from Ventana Cave, Pima County, Arizona (Col¬ 
bert, 1950). 

All other specimens of T apirus from the western 
USA and northwestern Mexico (Figs. 1 and 2) are 
relatively small and closely comparable in size to 
the western species, T. californicus (Merriam, 1913). 
However, T. californicus is, on the basis of avail¬ 
able material, indistinguishable from T. veroensis 
(Sellards, 1918) from the eastern USA (see Summary 
of Systematics and Nominal Species). Most small 
tapir specimens have been recovered from Ran¬ 
cholabrean, Sangamon, or Wisconsin age deposits 
west of the California Coast Ranges or from the 
inland valleys of the central part of California. A 
single specimen from the uppermost Irvingtonian 
or lowest Rancholabrean Elk River Formation 
(Kennedy et al., 1980), near Cape Blanco, Oregon, 
has been referred to T. californicus (Merriam, 1913; 
Leffler, 1964). A relatively small, Irvingtonian tapir 
is also known from the El Golfo local fauna from 
northwestern Sonora, Mexico (Shaw, 1981; Lind¬ 
say, 1984). Shaw (1981) has tentatively identified 
the El Golfo specimens as Tapirus sp., cf. T. ver¬ 
oensis. 

ABBREVIATIONS 

The following abbreviations are used for institu¬ 
tions housing type, referred, figured, and measured 
specimens: ANSP, Academy of Natural Sciences, 
Philadelphia; ASM, Arizona State Museum, Tuc- 
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son; CAS, California Academy of Sciences, San 
Francisco; F:AM, Frick Collection American Mu¬ 
seum of Natural History, New York; IVCM, Im¬ 
perial Valley College Museum, El Centro; LACM, 
Natural History Museum of Los Angeles County, 
Los Angeles; LACM(CIT), Natural History Mu¬ 
seum of Los Angeles County, California Institute 
of Technology Collection; LACMHC, Natural 
History Museum of Los Angeles County, Hancock 
Collection, George C. Page Museum; MNA, Mu¬ 
seum of Northern Arizona, Flagstaff; RCIC LC, R. 
Clark Interpretive Center, Los Coyotes, Orange 
County; SDSNH, San Diego Society of Natural His¬ 
tory; UALP, University of Arizona Laboratory of 
Paleontology, Tucson; UCMP and UCMPV, Uni¬ 
versity of California Museum of Paleontology, 
Berkeley; USNM, United States National Museum 
of Natural History, Smithsonian Institution, Wash¬ 
ington. 

Abbreviations for cheek tooth measurements are: 
AW, greatest width across anterior loph; L, greatest 
anterior/posterior length; PW, greatest width across 
posterior loph; TW, greatest transverse width of P 2 . 
All measurements are in millimeters (mm). 

SYSTEMATIC DESCRIPTIONS 

Referred specimens are listed in descending order 
of completeness from skull, upper and lower den¬ 
titions through post-cranial materials. Except for 
recognizing Tapirus merriami as a valid species, 
taxonomy follows Ray and Sanders (1984). All 
specimens within the size range of Tapirus cali- 
fornicus and T. veroensis are referred to T. cali- 
fornicus. Non-diagnostic specimens and insuffi¬ 
ciently described materials that were unavailable 
for examination are referred to Tapirus sp. 

Class MAMMALIA 
Order PERISSODACTYLA 

Suborder CERATOMORPHA 
Wood, 1937 

Superfamily TAPIROIDEA Gill, 1872 
Family TAPIRIDAE Burnett, 1830 
Genus Tapirus Brisson, 1762 

Tapirus merriami Frick, 1921 

Figures 3-10 

Tapirus merriami Frick, 1921:311-314, text figs. 

26-28. 

HOLOTYPE. Right dentary fragment with M^ 
and M 2 , UCMP 3243/23519. 

EMENDED DIAGNOSIS. Largest North Amer¬ 
ican member of the genus; much larger than Tap¬ 
irus californicus and T. veroensis; as large or larger 
than T. haysii; differs from T. haysii (including T. 
copei) in having a sub-molariform (primitive) P^ with 
a weakly developed protoloph. 



Figure 1. Localities for late Blancan and Irvingtonian 
Tapirus specimens from west of the Rocky Mountains. 
Citations refer to published materials. Formation names 
are listed where known. Explanation: 1) CAS 101, Cape 
Blanco, Elk River Formation, Curry County, Oregon 
(Merriam, 1913; Leffler, 1964); 2) F:AM, El Casco, San 
Timeteo Formation, Riverside County, California; 3) IVCM 
22, 570 and LACM 6654, Vallecito Creek, Palm Springs 
Formation, San Diego County, California; 4) IVCM 835, 
Tapiado Wash, Borrego Badlands, Borrego Formation, 
San Diego County, California; 5) LACM 1186, Coyote 
Canyon, Bautista Beds, San Diego County, California; 6) 
LACM 6601, Porter Ranch, Wilbur Wash, Saugus For¬ 
mation, Los Angeles County, California; 7) RCIC LC 22, 
Ralph B. Clark Regional Park, San Pedro Sand, Orange 
County, California; 8) SDSNH 2321, UALP (Borth col¬ 
lection), El Golfo, Sonora, Mexico (Shaw, 1981; Lindsay, 
1984); 9) UCMP 3243, Bautista Creek, Bautista Forma¬ 
tion, Riverside County, California (includes type of Tap¬ 
irus merriami) (Frick, 1921; Simpson, 1945; Ray and Sand¬ 
ers, 1984); 10) UCMPV 45005, Port Chicago Clay Pit, 
Montezuma Formation, Alameda County, California; 11) 
UCMPV 48059, Delta Mendota 20, Alameda County, 
California; 12) Mann (1955), Santa Gertrudis Creek, Mur¬ 
rieta, Pauba Formation, Riverside County, California; 13) 
Leffler (1964), San Diego, San Diego Formation, San Diego 
County, California; 14) N. Rembac (private collection). 
Horseshoe Spring, Santa Barbara County, California. 


REFERRED MATERIAL. IVCM 835/3356, 
skull, partial mandible and partial post-cranial axial 
skeleton; LACM 6601/16057, posterior portion of 
skull and fragment of anterior left dentary with 
partial P 2 and P 3 _ 4 ; F:AM 17842, right maxilla frag¬ 
ment with P^-M'; UCMPV 45005/38232, right P, 
P^ and M\ left p-^ P'^ and M^ and right L; UCMPV 
48059/38817, left maxilla fragment with M^“^; 
UALP 7024/17144, left M^ and UALP 7024/17143, 
M^ (or M^?); LACM 1066/27006, left DP^; F:AM 
17844A, left P'; RCIC LC 47/361, left P^; F:AM 
17844B, left M^; F:AM 17844C, left M^; LACM 
6801/20807, left M^; UALP 7024/17142, left M^; 
UALP 14/15417, left dentary with P 3 -M 3 (Lance, 
1959); MNA 186/23219, right dentary with P 4 -M 3 
(Agenbroad and Downs, 1984); F:AM 17840, right 
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Figure 2. Localities for Rancholabrean Tapirus speci¬ 
mens from west of the Rocky Mountains. Citations refer 
to published materials. Formation names are listed where 
known. Explanation: 1) ASM, Ventana Cave, Pima Coun¬ 
ty, Arizona {Colbert, 1950); 2) LACM 1100, 1066, New¬ 
port Bay Mesa (Miller, 1971), LACM 6801, Newport 
Beach, Palos Verdes Sand, Orange County, California; 3) 
LACM 1068, Bonita Creek, Orange County, California 
(Miller, 1971); 4) LACM 1087, Chandler’s Sand Pit (Mil¬ 
ler, 1971), Stock (1944), San Pedro, Anaheim Boulevard 
and Vermont Avenue, San Pedro Sand, Los Angeles Coun¬ 
ty, California; 5) LACM 1754, Zuma Creek, Palos Verdes 
Sand, Los Angeles County, California; 6) LACM 2031, 
Long Beach near Belmont Pier, Los Angeles County, Cal¬ 
ifornia (Miller, 1971); 7) LACM 4629, Laguna Nigel, Or¬ 
ange County, California; 8) LACM 5481, Rancho La Brea, 
Museum Square South (Jefferson, 1986), LACMHC Pit 
77, Hancock Park (Harris and JefFerson, 1985), UCMP 
3874, Hancock Park (Stock, 1930), Palos Verdes Sand, 
Los Angeles County, California; 9) LACM(CIT) 594, Na¬ 
tional City, Bay Point Formation, San Diego County, Cal¬ 
ifornia (Stock, 1944); 10) MNA 186, Shonto, Navajo 
County, Arizona (Agenbroad and Downs, 1984); 11) RCIC 
LC 47, Ralph B. Clark Regional Park, La Habra For¬ 
mation, Orange County, California; 12) UALP 14, Lehner 
Ranch, Cochise County, Arizona (Lance, 1959); 13) UALP 
7024, Conduits #1 and #4, Murray Springs, Sobaipuri 
Clay, Cochise County, Arizona (Haynes, 1973; Lindsay 
and Tessman, 1974); 14) UCMPV 570601, Stony Gulch 
Cave, UCMPV 65033, Woods Creek near Sonora, Tuol¬ 
umne County, California (type of Tapirus californicus) 
(Merriam, 1913; Stirton and Weddle, 1929; Simpson, 1945; 
Ray and Sanders, 1984); 15) UCMPV 65099, Point Sal, 
Santa Maria, Santa Barbara County, California (Stirton 
and Weddle, 1929). 


dentary fragment with DP 2 _ 4 ; F:AM 178441, right 
dentary fragment with P 4 -M 3 ; UCMP 3243/23519 
(holotype of T. merriami)^ right dentary fragment 
with Ml (or M 2 ?) and M 2 (or M3?) (Frick, 1921; 
Simpson, 1945; Ray and Sanders, 1984); RCIC LC 
22/86, left P 3 ; F:AM 17847B, right P 4 ; N. Rembac 
(private collection), right P 4 ; F:AM 17847C, left Mj; 
F:AM 17847A, left M 2 ; F:AM 17846C, left M 2 (?); 
F:AM 17844D, left M 3 ; F:AM 17845A, right M 3 (?); 
F:AM 17845C, right M 3 (?); F:AM 17846A, anterior 


loph of left lower M; F:AM 17846E, anterior loph 
of left lower M; F:AM 17844K and F:AM 17846B, 
posterior loph of lower cheek tooth; LACM 6654/ 
20636, left fifth metacarpal; LACM 1186/3284, 
right fourth metatarsal. 

DISCUSSION. The holotype (Leidy, 1859) and 
topotypic specimens (Ray and Sanders, 1984) of 
Tapirus haysii from the Neuse River in North Car¬ 
olina consist of isolated cheek teeth that represent 
a large tapir. No cranial materials have been re¬ 
ported. The type specimen of T. copei, ANSP 178 
(Simpson, 1945) from Port Kennedy, Pennsylvania, 
considered T. haysii by Ray and Sanders (1984), 
consists of a partial palate with P^“^ and the anterior 
half of ML ANSP 178 represents a large species, 
characterized as being relatively advanced dentally 
with a molariform P^. It has a long diastema that 
may be an artifact of preservation (Simpson, 1945). 

The holotype oiTapirus merriami (UCMP 3243/ 
23519) has received considerable attention. Frick 
(1921) described the specimen from Bautista Creek, 
California, as a dentary fragment with Mi_ 2 . This 
assignment was accepted by Simpson (1945) who 
considered it larger than and distinct from his T. 
copei as represented by the early Irvingtonian sam¬ 
ple from Port Kennedy. Ray and Sanders (1984) 
referred T. copei to T. haysii. They questioned 
Frick’s identification, and suggested that the mea¬ 
surements of the teeth (Table 1 ) better fit the ob¬ 
served size range of M 2_3 in T. haysii (Table 2). 
Measurements of the holotype exceed the size range 
of the Port Kennedy specimens in a number of 
dental parameters and are comparable with the size 
range exhibited by the topotypic sample of T. hay¬ 
sii (Ray and Sanders, 1984) (Tables 1 and 2). 

Previously undescribed cranial and dental spec¬ 
imens from the Blancan, Irvingtonian, and Ran¬ 
cholabrean of California that are comparable in size 
to Tapirus merriami, morphologically distinct from 
and as large or larger than T. haysii (including T. 
copei) support the recognition of T. merriami as a 
separate species. 

DESCRIPTION. The most complete specimen 
referred to Tapirus merriami, IVCM 835/3365 
(Figs. 3-5), from the Anza-Borrego Desert, Cali¬ 
fornia, consists of an incomplete, dorso-ventrally 
crushed skull, a partial mandible, and the partially 
articulated axial hind-quarters of a juvenile indi¬ 
vidual. Although the basioccipital-basisphenoid su¬ 
ture appears fused, well worn upper and lower DP4’s 
are present, and the second and third molars remain 
unerupted. The dentition of IVCM 835/3365 is 
relatively large and lacks the advanced degree of 
molarization seen on the P^ of T. haysii from Port 
Kennedy (Simpson, 1945). The dental measure¬ 
ments available from this specimen (Table 1 ) fall 
within the upper range or exceed those of T. haysii 
(Table 2). Cranial measurements for IVCM 835/ 
3365 are listed in Table 3. 

The dorso-lateral profile of the skull of IVCM 
835/3365 is not easily reconstructed. The skull ap¬ 
pears long and relatively low, a result of post-de- 
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Table 1. Comparative measurements (mm) of western North American specimens referred to Tapirus merriami. 
Explanation; * = measurement approximate/estimate; + = specimen damaged, minimum measurement. 


F:AM 17840 


F:AM 17841 


F:AM 17842 


F:AM 17844A 


F:AM 17844B 


F:AM 17844C 


F:AM 17844D 


F:AM 17845A 


F:AM 17845C 


F:AM 17846C 


F:AM 17847A 


F:AM 17847B 



DP, 



DP, 



DP, 


L 

TW 

— 

L 

AW 

PW 

L 

AW 

PW 

31.9 

17.4 


28.3 

18.9 

19.0 

29.0 

19.0 

18.4 











L 









85.9 









P4 



M, 





L 

AW 

PW 

L 

AW 

PW 




27.4 + 

22.7 

23.4 



20.1 





M, 



M, 



P 4 -M 3 


L 

AW 

PW 

L 

AW 

PW 


L 




22 . 6 * 

33.9 

23.9 

21.6 


115.7 



p4 






M" 


L 

AW 

PW 

L 

AW 

PW 

L 

AW 

PW 

28.5 + 

pi-M^ 


32.4+ 

32.9 


33.2+ 




L 

185* 


L TW 

22.4 20.6 

M" 


L AW PW 

30.6 34.8 30.6 


L AW PW 

29.7 37.6 29.8 

M3 

L AW PW 

37.4 29.8* 27.1 


M3(?) 


L AW PW 

31.3 22.3 17.8 

M3(?) 


L 

32.0 

AW 

23.7 

M,(?) 

PW 

21.8 

L 

AW 

PW 

32.2 

23.4 

22.7 


M, 


L 

AW 

PW 

30.0+ 

22.1 

19.9 


P 4 


L 

AW 

PW 

30.1 

23.3 

21.6 
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Table 1. Continued. 


F:AM 17847C 


IVCM 3356 

L 

26.2+ 

AW 

22.4 

DP^ 

PW 

19.4 


P" 



P3 



L 

AW 

PW 

L 

AW 

PW 

L 

AW 

PW 


23.1 

26.9 

25.9* 

22.4 








M' 



M 2 






L 

AW 

PW 

L 

AW 

PW 





26.1 

26.5 

23.7 

25 + 

30.5 + 







DP. 



P2 



P> 



L 

AW 

PW 

L 

TW 

— 

L 

AW 

PW 


25.6+ 

18 + 


27.9 

17.5 


27.3 

17.2 

18.4 



M. 



P 2 -M, 






L 

AW 

PW 


L 







20.5 



107* 





LACM 16057 


Pz 



P3 



P4 



L 

TW 

— 

L 

AW 

PW 

L 

AW 

PW 


28.4 

17.7* 


26.7 

19.1 

21.9 


21.5 


LACM 20807 











L 

AW 

PW 








28.9 

32.6 

28.5 







LACM 27006 


DP^ 









L 

AW 

PW 








26.2 

25.3 

27+ 







MNA 23219 


DP. 









L 

AW 

PW 








24.2 

24.2* 

25.2 









M, 



M, 



M 3 



L 

AW 

PW 

L 

AW 

PW 

L 

AW 

PW 


24.4 

23.4 

21.9 

31.1 

24.7* 

24.7 

34.2 

26.0 

23.1 

RCIC LC 361 


P" 









L 

AW 

PW 








25.7 

26.6 

27.0 







RCIC LC 86 


P3 









L 

AW 

PW 








25+ 

20.3 








UALP 15417 


P2 



P3 



P4 



L 

TW 

— 

L 

AW 

PW 

L 

AW 

PW 


26.7 

17.9 


26.7* 

16.8* 

21.4 

29.7 

20.4 

20.7* 



M, 



M, 



M 3 



L 

AW 

PW 

L 

AW 

PW 

L 

AW 

PW 


25.4 

20.8 

20.6 

30.6* 

22 . 6 * 

22.3* 

33.7 

24.2 

21.1 

UALP 17144 


M, 









L 

AW 

PW 








26.6 
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Table 1. Continued. 


UALP 17143 


M, (?3) 









L 

AW 

PW 








30.8 









UALP 17144 


M 3 









L 

AW 

PW 








31.8 









UCMPV 23519 


M, (?2) 



M, (?3) 






L 

AW 

PW 

L 

AW 

PW 





32.5* 

23.7 

22 

32.5 

23.6 

20.5 




UCMPV 38232 


P' 



P4 






L 

AW 

PW 

L 

AW 

PW 





24.5 

26.5 

29.8 

26.5 

27+ 







M' 



M^ 






L 

AW 

PW 

L 

AW 

PW 





27.0 

33.1 

32.8 

30.9 

35.1 

31.0 




UCMPV 38817 


M' 



M^ 



M' 



L 

AW 

PW 

L 

AW 

PW 

L 

AW 

PW 


25.0 

27.5* 

31* 

28.2 

23.5* 

29.5* 

30.0* 

34.5* 

28+ 

Rembac 


P 3 {?4) 









L 

AW 

PW 








26.1 

20.2 

21.8 








positional crushing. The upper contour of the tem¬ 
poral crests and the frontals appear to have been 
relatively straight. 

Only the anterior portions of the temporal crests 
are preserved. They are low and divide anteriorly 
and posteriorly. The median, intertemporal table 
between the paired crests is relatively narrow (a 
minimum of approximately 11 mm) given the dental 
age of the individual. Along the side of the cranium, 
the temporal-parietal suture is not fused and trends 
roughly horizontally in lateral view. The parietals 
are not coossified in the sagittal plane. Most of the 
postero-dorsal surface of the cranium is missing and 
there is no evidence of an interparietal bone. The 
posteriorly divergent temporal crests delineate a tri¬ 
angular area that measures about 80 mm in length 
and 40 mm in transverse width along its posterior 
margin above the occipital plate. The lambdoid 
crests are very well developed, and flare laterally 
and posteriorly, projecting 60 mm beyond the pos¬ 
terior extent of the occipital condyles. However, 
several tens of millimeters of this dimension may 
be an artifact of dorso-ventral crushing. 

The auditory meatus is rounded and open ven- 
trally. The postero-lateral margin of the post¬ 
glenoid and the antero-lateral margins of the mas¬ 
toid processes converge ventrally from a separation 
of 11 to 8 mm. The right petrosal is missing and 
the left is obscured by matrix. 

The antero-lateral portion of the spiral groove/ 
channel for the dorso-lateral nasal diverticulum is 


preserved in the supraorbital flange of the right 
frontal. Here, the groove is shallow and approxi¬ 
mately 3 mm in transverse width. The groove is 
relatively narrow and deep adjacent to the postero- 
dorsal edge of the maxilla. The anterior portion of 
the groove curves laterally and ventrally around, 
and 14.5 mm anterior to, the anterior edge of the 
orbit. The shape and position of the lacrimal is not 
apparent. An isolated nasal fragment is preserved, 
but its location relative to the fragmentary and in¬ 
complete frontals is not evident. The medial por¬ 
tion of the maxilla and a dorsal flange for the mes- 
ethmoid cartilage is not preserved. 

Although the premaxillae are relatively complete, 
only the root of the right P is preserved. A small 
right upper canine (7 mm long) is present at the 
premaxilla/maxilla suture 49 mm anterior to the 
anterior root of the Ph This sharply pointed, conical 
tooth is virtually unworn and curves gently lin- 
gually. The posterior, ascending portions of the 
premaxillae are approximately 100 mm long, pos¬ 
tero-dorsal to the inter-premaxillary suture. The 
premaxillae taper to a rounded point above the 
anterior edge of Ph The dorsal surfaces of the pre¬ 
maxillae exhibit a shallow, linear depression par¬ 
allel to the medial border. 

The crowns of the right and left P^ and the right 
P^ are missing. Only the antero-lingual portion of 
the left P^ is preserved. In contrast to the advanced 
degree of molarization described by Simpson (1945) 
in his diagnosis of Tapirus copei, the protoloph on 
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Table 2. Comparative measurements (mm) and ob¬ 
served size range of cheek teeth of Tapirus haysii from 
the central and eastern United States. 

Tapirus baysii 

Banners Estate, Neuse River, North Carolina 
Holotype (measurements from Leidy, 1859) 

L AW PW 

ANSP 11504 26.3 21.2 21.6 

Topotypic specimens 

(measurements from Ray and Sanders, 1984) 

L AW PW 


USNM 215062 



M" or 28.9 

34.1 

30.1 

USNM 215202 




28.6 

33.5 

30.4 

USNM 34270 




29.8 

24.3 

23.0 

USNM 243692 



M, 

33.3 

25.1 

23.0 

USNM 215061 



M 3 

33.2 

24.0 

21.4 


Tapirus haysii (T. copei) 

Port Kennedy, Pennsylvania 
(measurements from Simpson, 1945) 


L 

AW 

PW 

P‘ 

22.4-24.9 

TW 19.6-21.5 

— 


21.9-24.0 

25.5-26.5 

27.4-27.9 

P^ 

22.7-24.5 

27.0-29.5 

26.1-29.0 

p4 

24.1-26.4 

29.9-31.8 

28.4-30.1 

M^ 

25.8-26.4 

28.9-31.1 

25.8-27.9 

M^ 

27.3-29.7 

31.3-34.9 

28.0-31.5 

M^ 

26.8-29.2 

31.0-34.1 

26.5-29.0 

P2 

24.7-27.0 

TW 15.5-17.6 

— 

P3 

23.0-25.1 

16.1-18.0 

17.8-20.1 

P4 

24.1-24.9 

18.3-21.7 

19.5-22.8 

M, 

23.4-27.0 

19.8-22.9 

18.7-20.8 

M 2 

27.4-30.8 

20.5-24.1 

18.3-22.8 

M 3 

30.1-31.1 

21.7-23.8 

19.2-20.5 


the left is not fully developed. A well developed 
protoloph, which joins with the antero-lingual side 
of the paracone, is present in the Port Kennedy 
tapir (Simpson, 1945:67, fig. lOA). In IVCM 835/ 
3365, this feature is expressed as a weak ridge that 
extends lingually from the postero-lingual side of 
the parastyle toward the position of the protocone 
in a complete tooth. This condition is also present 
in RCIC LC 47/361 and UCMPV 45004/38232 
(Figs. 9 and 10). The lingual margin of this mod- 
erately worn P^ is missing, precluding transverse 
measurements. The right and left P^ are present but 
very fragmentary and not measurable. 

The enamel crowns of both DP'^’s have been 
completely removed through occlusal wear, and the 
dentine core of these teeth is cupped or concave. 


Interdental wear (abrasion on the contact surfaces 
between the anterior and posterior edges of adja¬ 
cent teeth that results in interdental pressure facets) 
has removed at least 1.5 mm from the total length 
of the DP^’s (Table 1). 

Both M^’s exhibit moderate occlusal wear and 
the M^’s are partially erupted above the alveolar 
borders but unworn. The M^’s have not erupted 
and are not visible. 

The left and right I^ are present in the frag¬ 
mentary mandibular symphysis. The ascending ra¬ 
mus of the left dentary and much of the posterior 
portion of the right dentary are missing. Only the 
P 2 is preserved on the right side. This tooth is con¬ 
siderably more worn than the left P 2 , suggesting 
malocclusion with the right Ph In the left dentary, 
P 2_3 show slight occlusal wear, the DP 4 is worn flat 
but not cupped, the Mj is moderately worn, and 
the M 2 has not erupted above the alveolar border. 
This cheek tooth series exhibits no interdental wear. 

Post-cranial axial elements from IVCM 835/3365 
include an atlas fragment, the last three thoracic 
vertebrae and a complete lumbar and sacral ver¬ 
tebral series. The right and left XII and XIII ribs 
and both innominates were found partially artic¬ 
ulated with the thoracic and sacral vertebrae. First 
and second phalanges of this individual were also 
recovered. 

The numerous specimens collected by Frick from 
El Casco, Riverside County, California, represent a 
large tapir, comparable in size to Tapirus merriami 
(Table 1). The partial right maxilla (F:AM 17842) 
contains the roots of P^"^ and well worn crowns of 
P'^-M^. In this specimen, the anterior palatine fo¬ 
ramen is located medial to the posterior margin of 
the P"^. The length of the maxillary suture along the 
mid-line of the palate is 115 mm. Although the 
crowns of P'^-M^ have been completely removed 
and all teeth exhibit interdental wear, dental mea¬ 
surements of F:AM 17842 exceed those of the 
topotype of T. haysii (Ray and Sanders, 1984) (Ta¬ 
bles 1 and 2). F:AM 17841, a right dentary fragment 
with P 4 , partial Mi _2 and M 3 , represents an old in¬ 
dividual which also exceeds the observed size range 
of the tapir from Port Kennedy. It is comparable 
with the largest topotypic specimens of T. haysii. 
A well preserved, large juvenile right dentary frag¬ 
ment with DP 2_4 in slight wear was also recovered 
from El Casco (Fig. 6 ). Other isolated upper and 
lower cheek teeth are as large or larger than those 
in the sample of T. haysii from Port Kennedy, 
Pennsylvania (Tables 1 and 2). 

Although the partial cranium from Porter Ranch, 
California (LACM 6601/16057) (Fig. 7), lacks the 
anterior portion of the skull, measurements on the 
inferior dentition (Fig. 8 ; Table 1) indicate that it 
represents a large tapir. The size of these teeth is 
slightly greater than the observed range of Tapirus 
haysii (Table 2) reported by Simpson (1945) from 
Port Kennedy. Diastema length from lower C to P 2 
measures 55.2 mm. 

The posterior portion of the skull is severely 
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Figure 3. Tapirus merriami, dorsal view of skull IVCM 835/3365. 
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damaged and appears to have been abraded by 
stream transport. However, some osteological ob¬ 
servations and measurements are possible. The pa- 
rietals are fully coossified in the saggital plane. The 
temporal crests on the parietals are low and the 
median, intertemporal table between the crests is 
relatively narrow (approximately 14.5 mm). The 
crests diverge posteriorly, bordering a weakly ru¬ 
gose, flat triangular area that is about 51 mm in 
length and 47 mm in transverse width above the 
occipital plate. An interparietal bone is not present. 
Height of the occipital plate above the dorsal edge 
of the foramen magnum is about 86 mm. The great¬ 
est transverse distance from the center of the fo¬ 
ramen magnum to the lateral edge of the right oc¬ 
cipital condyle is 38.5 mm, or an occipital condylar 
breadth of 77 mm. Maximum breadth of the lamb- 
doidal crests is estimated at greater than 72 mm. 
These crests do not project posteriorly beyond the 
occipital condyles as in IVCM 835/3365. The tem¬ 
poral-parietal suture is straight, crosses the middle 
of the cranium, and has a slight antero-ventral dip. 
The trace of this suture is marked by a zone of 
foramina and smooth pits. Transverse width across 
the basicranium measured to the postero-lateral 
margins of the glenoid fossae is slightly greater than 
180 mm. The postero-lateral margin of the post¬ 
glenoid and the antero-lateral margin of the mas¬ 
toid processes are parallel and widely separated (21 
mm). The auditory meatus is rounded and ventrally 
open, presenting an inverted U-shape in lateral as¬ 
pect. Both petrosals are present, and contained the 
incudes and mallei. 

The partial upper dentition (UCMPV 45005/ 
38232) from Alameda County, California, repre¬ 
sents a mature individual with the in slight wear 
and showing only a small amount of interdental 
wear. The tooth is large (Table 1) and exceeds the 
upper size range of Tapirus haysii (Table 2) from 
Port Kennedy and the topotypic specimens from 
North Carolina (Ray and Sanders, 1984). Although 
the right P^ exhibits moderate wear, the protoloph 
is weak and not fully developed. It connects the 
protocone with the postero-lingual side of the para- 
style (Fig. 9), not with the paracone as in the Port 
Kennedy tapir. This character is similar to the con¬ 
dition in IVCM 835/3365 and RCIC LC 47/361. 

UCMPV 48059/38817, a left maxilla fragment 
with M^“^ also from Alameda County, represents a 
very mature individual with well worn teeth. All of 
the enamel crown of M^ and most of the enamel 
crown of M^ has been removed. Interdental wear 
is evident on all teeth. Approximately 1.5 mm has 
been worn from the anterior and posterior margins 
of the M^ The anterior margin of the M^ shows 
slight interdental wear and the anterior margin of 
the M^ exhibits approximately 1 mm of wear. 
Nevertheless, the size of the specimen (Table 1) is 
large in comparison to those in the Port Kennedy 
sample and the topotype of T. haysii (Ray and 
Sanders, 1984) (Table 2). 

The upper molars from Murray Springs, Arizona, 
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Table 3. Cranial measurements (mm) of Tapirus met- 
riami IVCM 835/3356. Measurements follow von den 
Dreisch (1976). The specimen is crushed and incomplete 
precluding some standard cranial measurements. The po- 
sition of the prosthion is estimated ± 1 mm. Explanation: 
* = measurement approximate/estimate; + = specimen 
damaged, minimum measurement. 


Measurement 

Value 

Length akrocranion to prosthion 

225-h 

Length basion to prosthion 

355* 

Length nasion to prosthion 

272* 

Length oral border orbits to prosthion 

178* 

Length staphylion to prosthion 

199* 

Length cheek tooth row 

115 

Breadth otion to otion 

128 

Breadth occipital condyles 

70 

Breadth euryon to euryon 

116* 

Breadth zygion to zygion 

187 

Breadth postorbital constriction 

72 

Breadth ectorbitale to ectorbitale 

118* 

Breadth entorbitale to entorbitale 

101 

Breadth skull at posterior edge 

166 

Depth skull, occipital crest to anterior 


margin basioccipital 

132 

Greatest palatal breadth 

111 

Palatal breadth at posterior edge P^ 

76 

Length C-P^ diastema 

49 

Length nasal opening 

147* 

Breadth nasal opening at supraorbital 


processes 

55 

Length anterior margin nasal opening 


to prosthion 

118 

Breadth lateral flare lambdoidal crests 

73 


appear to represent two large individuals, Mi _2 (M 2 _ 3 ?) 
(UALP17143 and 17144) and an isolated (UALP 
17142). Only length measurements were possible 
on the three unworn but very fragmentary teeth 
(Table 1). However, in this dimension the speci¬ 
mens exceed the size range of the Port Kennedy 
sample of Tapirus haysii. Contrary to the state¬ 
ment of Agenbroad and Downs (1984), post-cranial 
tapir materials are not known from Murray Springs, 
Arizona (J. Saunders, pers. comm., 1986). 

RCIC LC 47/361, a single left P^ (Fig. 10) from 
the La Habra Formation in R. Clark Regional Park, 
Orange County, California, represents a young adult 
with only slight occlusal wear. As with the P^ in 
IVCM 835/3356 and UCMPV 45004/38232, a 
weak ridge connects the protocone with the pos- 
tero-lingual side of the parastyle. This is in contrast 
to the diagnosis by Simpson (1945) of the P^ in 
Tapirus copei. The dimensions of the tooth (Table 
1) are large in comparison to the Port Kennedy 
sample (Table 2 ). The transverse width of the partial 
left P 3 from the San Pedro Sand in R. Clark Regional 
Park, RCIC LC 22/86, is also large in comparison 
to T. haysii. 

The left DP" (LACM 1066/27006) from the Pa¬ 
los Verdes Sand at Newport Bay Mesa, California, 


lacks preserved roots and, although occlusal wear 
is slight, exhibits only half the crown height of 
permanent premolars in Tapirus haysii. Like the 
P", both anterior and posterior lophs are well de¬ 
veloped and connect with the ectoloph. It is larger 
than IVCM 835/3356 and considerably larger than 
the dimensions reported by Ray and Sanders (1984: 
294, table 1) for a DP" (with associated skull and 
dentition) from Claiborn Cave, Tennessee (Bogan 
et al., 1980), which was referred to T. veroensis. 

The M^ (LACM 6801/20807) from Newport 
Beach, California, is well rooted but unworn. Di¬ 
mensions (Table 1 ) of this specimen fall within the 
size range of Tapirus haysii from Port Kennedy. 

The two dentaries, UALP 14/15417 (Lance, 1959) 
from Lehner Ranch and MNA 186/23219 from 
Shonto, Arizona (Agenbroad and Downs, 1984), 
both represent very large individuals (Table 1 ). They 
exceed the size range of Tapirus haysii from Port 
Kennedy (Table 2) and approach or exceed the size 
of the type of T. merriami from Bautista Creek in 
a number of dental parameters (Table 1 ) (Agen¬ 
broad and Downs, 1984). 

A single right P 3 or P 4 was recently recovered by 
N. Rembac (pers. comm., 1987) from questionable 
Pleistocene deposits near Horseshoe Springs in the 
San Rafael Mountains, Santa Barbara County, Cal¬ 
ifornia. The age of these deposits is not known, 
and the location is tentatively plotted with other 
pre-Rancholabrean specimens on Figure 1. The 
specimen exhibits moderate occlusal wear and a 
total of approximately 1 mm of interdental wear 
on the anterior and posterior margins of the crown. 
It is comparable in size to the P 3 in LACM 16057 
(Table 1 ). 

The isolated, post-cranial materials from the 
Anza-Borrego Desert are tentatively identified as 
Tapirus merriami. These include a fifth metacarpal, 
LACM 6654/20636, length 110.1 mm, transverse 
width of proximal articulation 20.2 mm, and a fourth 
metatarsal, LACM 1186/3284, length 121.2 mm, 
transverse width of proximal articulation 25.0 mm. 

Tapirus californicus Merriam, 1913 

Figure 11 

Tapirus haysii californicus Merriam, 1913:169- 

172, text fig. 1. 

HOLOTYPE. Left M 2 , UCMP V65033/8747. 

EMENDED DIAGNOSIS. Small North Ameri¬ 
can member of the genus; the size of Tapirus ver¬ 
oensis; smaller than T. haysii (including T. copei) 
and T. merriami (Fig. 12). Dental morphology not 
separable from T. veroensis. 

REFERRED MATERIAL. LACM 1087/125981 
(cast from Cabrillo Beach Museum collection, San 
Pedro, California), partial left maxilla with P^-M^ 
and anterior M^; CAS 101, right maxilla fragment 
with M^“^ (Merriam, 1913; Leffler, 1964); F:AM 
17844E, right P*; left P" (no specimen or locality 
number given. Stock, 1944); F:AM 17846D, left M’; 
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Figure 6. Tapirus merriami, occlusal view of right dentary F:AM 17840 with DP 2 _ 4 . Broken surfaces are represented 
by parallel lines. 


UCMP V65099/28800, right (Stirton and Wed¬ 
dle, 1929); LACM 1066/1606, fragment of left up¬ 
per cheek tooth; LACM 1754/4862, partial man¬ 
dible with right DP^, P 2 -M 3 and left DP 2_4 and 
P 2 -M 3 ; UCMP 570601/49022, right dentary with 
lower C, DP 2_4 and LACM 4629/121560, frag¬ 
ment of anterior left dentary with P 2 and posterior 
left dentary with M 2 ^ 3 ; LACM 5481/127688, pos¬ 
terior portion of right dentary with Mi _3 (Jefferson, 
1986); UALP (cast from Borth private collection), 
posterior portion of right dentaiy with DP 4 and Mi_ 2 ; 
LACM 1068/1354, incomplete right dentaiy with 
lower I and M 3 (Miller, 1971); SDSNH 2321/20301, 
anterior portion of mandible with right Ij and left 
l 2_3 and P 3_4 (Shaw, 1981; Lindsay, 1984); LACM 
1066/31440, posterior portion of left dentary with 
M 3 ; LACM 1066/26698, right M^; UCMP V65033/ 
8747, left M 2 (or M^?) (holotype of T. californicus) 
(Merriam, 1913; Stirton and Weddle, 1929; Simp¬ 
son, 1945; Ray and Sanders, 1984); LACM(CIT) 
594/3340, left M 2 (Stock, 1944); LACM 1066/ 
1360, fragment of left lower cheek tooth; LACM 
2031, tooth (Miller, 1971); LACM 1066/20549, 
anterior portion right dentary; LACM 1066/31441, 
fragment of dentary (Miller, 1971); LACMHC Pit 
77/10524, left ectocuneiform (Harris and Jeffer¬ 
son, 1985); LACM 1066/20550, left third meta¬ 


carpal; UCMP 3874/24249, first phalanx (Stock, 
1930); UCMP 3874/24250, second phalanx (Stock, 
1930). 

DISCUSSION. Although Tapirus californicus 
Merriam, 1913, and T. veroensis Sellards, 1918, 
may be conspecific (see Summary of Systematics 
and Nominal Species), the small Pleistocene tapirs 
from the western USA are here referred to T. cal¬ 
ifornicus. 

DESCRIPTION. The type specimen of Tapirus 
californicus (UCMPV 65033/8747) from Woods 
Creek near Sonora, California, was tentatively iden¬ 
tified as a left M 2 by Merriam (1913). Both Simpson 
(1945) and Ray and Sanders (1984) prefer Merriam’s 
identification, but caution that the tooth may be a 
P4. However, the size of the specimen (Table 4) 
closely approaches the mean size of the M^ in the 
Florida sample of T. veroensis (Table 5) (Lundelius 
and Slaughter, 1976). Its length and anterior trans¬ 
verse dimensions overlap with only the smallest M 2 
of T. veroensis. In UCMP 65033/8747, the anterior 
width is nearly equal to the posterior width. The 
relatively greater width of the posterior loph com¬ 
pared to the anterior loph in the P 4 (Table 5) pre¬ 
cludes a firm assignment of this tooth as a P 4 . 
UCMPV 65033/8747 is comparable in size and 
shape to other first molars in dentaries from Cali- 
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Figure 7. Tapirus merriami, ventral (a) and right lateral (b) views of skull LACM 6601/16057. Broken surfaces are represented by parallel lines. 
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Figure 8. Tapirus tnerriami, occlusal (a) and left lateral (b) views of partial mandible LACM 6601/16057. Broken 
surfaces are represented by parallel lines. Sedimentary matrix is indicated by the stipple pattern. 


fornia (Table 4), here referred to T. californicus. 
The type specimen of T. californicus should be 
considered an M^. The presence of a small tubercle 
on the labial margin of the type specimen of T. 
californicus was used by Sellards (1918) to separate 
it from the paratype of T. veroensis. The expression 
of this character is variable in the inferior dentition 
of T. californicus. 

The original maxilla and dentition of LACM 
1087/125981 (cast) from Rolling Hills Estates, Los 
Angeles County, were housed in the collections of 
the Cabrillo Beach Museum, San Pedro, but could 
not be located. However, measurements from the 


high-quality cast (Table 6) fall well within the ob¬ 
served size range (Table 5) of Tapirus veroensis 
from Florida and Texas (Lundelius and Slaughter, 
1976). The P" described by Stock (1944) and UCMP 
V71081/28800, a right M^ (Stirton and Weddle, 
1929), are also indistinguishable in size from T. 
veroensis (Tables 5 and 6). 

The right M'“% CAS 101, was the only superior 
dentition of Tapirus californicus available to Sel¬ 
lards (1918) for comparison. He noted that this 
specimen lacked the incised line that is located pos¬ 
terior to the buttress or ridge that supports the 
lingual face of the paracone in the holotype of T. 
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Figure 9. Tapirus tnerriami, occlusal view of right 
UCMPV 45005/38232. 


veroensis. LACM 1087/125981 shares this condi¬ 
tion with CAS 101. However, this feature on the 
described by Stock (1944) and on the M^, UCMP 
V71081 /28800, is similar to the type of T. veroen¬ 
sis. Sellards (1918) also used the external (labial) 
position of the parastyle to distinguish the holotype 
of T. veroensis from CAS 101. The parastyle is 
placed more labially in the Florida specimen than 
in CAS 101. Parastyle position in LACM 1087/ 
125981 is similar to the holotype of T. veroensis. 

The size of the partial lower left dentition, LACM 
5481/127688 (Table 4; Fig. 11), from Rancho La 


Brea (Jefferson, 1986) falls within the upper half of j 
the observed size range of Tapirus veroensis from 
Florida (Table 5). The specimen exhibits some abra¬ 
sion and stream-transport damage. It represents a 
mature individual with the occlusal surface of M^ 
fully worn and slightly cupped, M 2 in full wear, 
and M 3 coming into occlusion. Interdental wear | 
between the Mj and M 2 has removed approxi- ' 
mately 1 mm of enamel and dentine from the pos¬ 
terior margin of the M^. Similar wear between the i 
M 2 and M 3 has worn approximately 1 mm from I 
the anterior margin of the M 3 . 

F:AM 17844E, a right Pi and F:AM 17844D, a 
left Ml, supposedly from El Casco, California, are 1 
distinctly smaller than the other tapir remains iden- ' 
tified as Tapirus merriami in the collections from 
that site. The dimensions of these teeth fall within 
the size range of other specimens referred to T. 
californicus or T. veroensis (Tables 5 and 6 ). How¬ 
ever, the locality data for F:AM 17844D and 17844E, 
recorded as “El Casco” and “? El Casco,” respec¬ 
tively, are suspect (R.H. Tedford, pers. comm., 
1987). Furthermore, the preservation of the speci¬ 
mens is unlike any other teeth from the site. The 
age of the El Casco fauna is estimated at 1.5 ± 0.3 
myr (Reynolds and Reeder, 1986), about 1 myr 
older than any other small tapir remains from the 
western USA. If these specimens were collected 
from El Casco, which is doubtful, the temporal 
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Figure 11. Tapirus californicuSy occlusal view of right dentary LACM 5481/127688 with Mj.j. Broken surfaces are 
represented by parallel lines. 


range of the taxon would be extended from late 
to early Irvingtonian. 

Measurements of all other partial lower denti¬ 
tions and isolated lower cheek teeth from Califor¬ 
nia (Table 4) (Merriam, 1913; Stirton and Weddle, 
1929; Stock, 1944; Miller, 1971), Oregon (Merriam, 
1913; Leffler, 1964), and Sonora, Mexico (Shaw, 
1981), fall within the observed size range of the 
Florida sample of Tapirus veroensis (Table 5). 

Isolated, post-cranial specimens from Rancho La 
Brea (LACMHC Pit 77/10524, left ectocuneiform; 
UCMP 3874/24249, first phalanx; UCMP 3874/ 
24250, second phalanx) and Newport Bay mesa 
(LACM 1066/20550, left third metacarpal) are ten¬ 
tatively referred to Tapirus californicus on the ba¬ 
sis of their small size relative to T. haysii and T. 
merriami. 


Tapirus sp. 

REFERRED MATERIALS. IVCM 570/2026, 
cranial fragments; ASM (no numbers), 21 isolated 
cheek tooth fragments (locality numbers not given; 
Colbert, 1950); M^'^ (specimen and locality num¬ 
bers not given; Leffler, 1964); LACM 2031, tooth 
(Miller, 1971); tooth (specimen and locality num¬ 
bers not given; Mann, 1955); F:AM 17844F, 
17844G, 17844H, and 17844J, upper cheek tooth 
fragments, and F:AM 178441, lower cheek tooth 


fragment; IVCM 22/66, left innominate fragment; 
ASM (no number), questionable right second meta¬ 
tarsal (Colbert, 1950); LACM 1100/64039, distal 
portion of metacarpal or metatarsal. 


35 r 


30 


Tapirus merriami 


• • 

^ • Tapirus californicus 


20 '- 1 - 1 - 1 

15 20 25 30 

AW 

Figure 12. Bivariate distribution of the length (L) and 
anterior width (AW) (mm) of M 2 in Tapirus merriami 
and T. californicus. Measurements from Tables 1 and 4. 
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Table 4. Comparative measurements (mm) of lower cheek teeth of western North American specimens referred to 
Tapirus californicus. Explanation: * = measurement approximate/estimate; = specimen damaged, minimum mea¬ 
surement 


LACM 1354 


M. 



M, 



M 3 



L 

AW 

PW 

L 

AW 

PW 

L 

AW 

PW 








28.7 

19.6 

16.8 

LACM 3340 


M. 



M 2 



Ms 



L 

AW 

PW 

L 

AW 

PW 

L 

AW 

PW 





28.0 

19.2 

16.8 




LACM 4862 


M, 



M, 



Ms 



L 

AW 

PW 

L 

AW 

PW 

L 

AW 

PW 


22.3 

16.4 

14.9 

24.5* 

18.2 

16.4 




LACM 26698 


M, 



M 2 



Ms 



L 

AW 

PW 

L 

AW 

PW 

L 

AW 

PW 


25.1 

17.1 

15.6 







LACM 31440 


M. 



M, 



Ms 



L 

AW 

PW 

L 

AW 

PW 

L 

AW 

PW 








27.5 

19.3 

16.9 

LACM 121506 


Pa 









L 

TW 

__ 








23.6 

15.6 










M, 



M, 



Ms 



L 

AW 

PW 

L 

AW 

PW 

L 

AW 

PW 



16.9 


25.7 

18.9 

18.0 

26.4 

19.9 

18.3 

LACM 127688 


M. 



M 2 



Ms 



L 

AW 

PW 

L 

AW 

PW 

L 

AW 

PW 


22.2 

20.8 

19.7 

27.5 

21.0 

19.8* 

29.1 

21.3 

19.2 

SDSNH 20301 


Ps 



P4 






L 

AW 

PW 

L 

AW 

PW 





25.4* 


15.6* 

23.0 

17.8 

18.5 




UALP Borth 


DP4 



M, 



M 2 



L 

AW 

PW 

L 

AW 

PW 

L 

AW 

PW 


24.5 

16.0 

17.5 

24.9 

18.3 

17.6 

24.5* 

20.5 

19.0* 

UCMPV 8747 


M, 



M 2 ( 1 ?) 



M 3 



L 

AW 

PW 

L 

AW 

PW 

L 

AW 

PW 





23.5 

17.8 

17.6* 




UCMPV 49022 


DPa 



DPs 



DP. 



L 

AW 

PW 

L 

AW 

PW 

L 

AW 

PW 


24.2 


13.6 

20.5 

13.2 

14+ 

22.0 

14.5 

14.2 


M, 


L AW PW 

22.4 16.2 15.7 


DESCRIPTION. The uncatalogued fragmentary 
remains from Ventana Cave, Arizona, reported by 
Colbert (1950) fall within the temporal and geo¬ 
graphic range of Tapirus merriami. The three cheek 
tooth fragments (field numbers VIII-P-189-X and 
IX-P-189-X) figured by Colbert (1950) appear to 


represent a large form, but provide no comparative 
measurements and are specifically nondiagnostic. 

Leffler (1964) described, but did not present den¬ 
tal measurements for, a partial maxilla with 
collected from the Blancan, lower member of the 
San Diego Formation in San Diego. The specimen 
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could not be located in the LACM, SDSNH, or 
UCMP collections (T.A. Demere, pers. comm., 
1986). 

The cranial specimen, IVCM 570/2026, from 
Blancan deposits in the Anza-Borrego Desert is very 
incomplete and includes a fragment of the pre¬ 
maxilla/maxilla, supraorbital portion of the pari¬ 
etal and a partial jugal. The vertical depth of the 
jugal taken at a point immediately lateral to the 
supraorbital process measures 46.7 mm. IVCM 22/ 
66 , a partial acetabulum and fragment of pubis, is 
very incomplete and only tentatively referred to 
Tapirus sp. 

The Irvingtonian specimen mentioned by Mann 
(1955) from Murrieta, California, could not be lo¬ 
cated. A tooth referred to Tapirus sp. by Miller 
(1971) from Long Beach, California, v^as not lo¬ 
cated in the LACM collection. Although relatively 
large, the incomplete metapodial, LACM 1100/ 
64039, from Rancholabrean deposits in Orange 
County, California, is specifically indeterminate. 

CONCLUSIONS 
LARGE TAPIRS 

The large, late Pliocene and Pleistocene specimens 
from the Pacific coast either exceed or fall within 
the upper portion of the size range of Tapirus hay- 
sii from the eastern USA. Measurements of the 
Blancan, Porter Ranch specimen, the early Irving¬ 
tonian type of T. merriami from Bautista Creek 
(Frick, 1921), and the early Irvingtonian El Casco, 
California, specimens exceed the observed size range 
of some or all dental parameters of the sample of 
T. haysii from Port Kennedy, Pennsylvania (Simp¬ 
son, 1945), and are comparable to or larger than 
the topotypic sample of T. haysii from the Neuse 
River, North Carolina (Ray and Sanders, 1984). The 
pre-Rancholabrean maxillae from Alameda Coun¬ 
ty, California, are also large in comparison to the 
eastern USA samples. Lower dentitions from the 
lower Rancholabrean of Arizona exceed the ob¬ 
served size range of T. haysii, and for some dental 
measurements, exceed the size of the type of T. 
merriami. 

The size of the measurable permanent teeth in 
the late Blancan juvenile skull and partial mandible 
from Tapiado Wash, California, is within (or ex¬ 
ceeds) the size range exhibited by the Port Kennedy 
sample of Tapirus haysii. Furthermore the P^ in 
this specimen, the Irvingtonian specimen from the 
Chicago Clay Pit in Alameda County, and the Ran¬ 
cholabrean P^ from R. Clark Regional Park, Orange 
County, California, do not exhibit the advanced 
degree of molarization that typifies the Port Ken¬ 
nedy tapir (Simpson, 1945). 

These characters (consistently large size and the 
lack of a well developed protoloph on the P^) sup¬ 
port the recognition of a specifically distinct pop¬ 
ulation of Tapirus in the upper Blancan through 
upper Rancholabrean record from the western USA. 


Table 5. Comparative measurements (mm) and ob¬ 
served size range of cheek teeth of Tapirus veroensis from 
the central and eastern United States (measurements from 
Lundelius and Slaughter, 1976). 


Tapirus veroensis 

Rancholabrean of Florida 


L 

AW 

PW 


17.5-20.8 

TW 14.9-18.6 

— 

P^ 

18.7-21.1 

19.6-23.2 

22.8-25.8 

P^ 

19.0-22.0 

22.0-26.3 

24.1-26.5 

p4 

20.0-22.9 

24.2-28.6 

22.5-28.8 

M' 

20.2-23.8 

24.2-28.4 

22.3-26.2 


23.5-27.0 

26.3-31.1 

23.8-28.4 


23.5-26.1 

28.0-32.1 

23.1-28.1 

P2 

22.3-28.5 

TW 13.8-19.1 

— 

P3 

20.0-24.5 

15.1-17.5 

16.0-21.4 

P4 

20.2-25.2 

15.9-20.6 

15.9-22.0 

M, 

20.0-26.9 

17.0-22.0 

17.5-22.8 

M, 

22.5-29.0 

18.4-23.4 

17.8-22.8 

M, 

25.4-32.2 

19.0-23.1 

17.0-21.7 


Tapirus veroensis 
Rancholabrean of Texas 



L 

AW 

PW 

P' 

19.2-20.4 

TW 14.5-19.6 

— 

P^ 

19.8-20.5 

21.1-23.9 

22.4-25.9 

P^ 

20.6-23.5 

25.8-27.6 

25.0-27.6 

Ml 

22.6-25.6 

25.2-29.2 

24.0-27.2 


25.7-27.4 

30.3-31.1 

26.5-29.0 

Ml 

23.7-28.5 

27.6-32.9 

22.3-29.1 


This population must be assigned to T. merriami 
Frick, 1921. 

SMALL TAPIRS 

The records of a small, western USA tapir extend 
from upper Irvingtonian through the upper Ran¬ 
cholabrean. This form is here referred to Tapirus 
californicus. No consistently distinctive morpho¬ 
logical dental parameters have been found to suc¬ 
cessfully distinguish T. californicus from T. ver¬ 
oensis (Ray and Sanders, 1984). Although T. 
californicus takes precedence over T. veroensis, no 
authors have attempted to revise the taxonomic 
status of these two species, mainly because T. ver¬ 
oensis is morphologically well defined and the name 
has been widely applied. Any revisions must wait 
until more definitive cranial materials assignable to 
T. californicus are recovered. 

SUMMARY 

Regardless of which names are applied, a pattern 
in the temporal and geographic distribution of 
western USA tapirs is apparent. A large species, here 
referred to Frick’s Tapirus merriami, typically oc¬ 
curs in upper Pliocene (upper Blancan) and lower 
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Table 6. Comparative measurements (mm) of upper cheek teeth of western North American specimens referred to 
Tapirus californicus. Explanation: * = measurement approximate/estimate; -f = specimen damaged, minimum mea¬ 
surement. 


CAS 101 


M^ 



M" 



M^ 



L 

AW 

PW 

L 

AW 

PW 

L 

AW 

PW 


21.9 

27.5 

24.9 

25.4 

30.8 

26.8 

26.3 

29.5 

24.1 

F:AM 17844E 


pi 









L 

TW 

— 








19.8 

19.4 








F:AM 17846D 


M' 









L 

AW 

PW 








22.9 

28.3 

27.3 







LACM 125981 


p2 



p3 



p4 



L 

AW 

PW 

L 

AW 

PW 

L 

AW 

PW 

20.5 + 

24* 


22.7+ 

27* 


22.5 + 

29.6 

28.7 


M^ 



M" 



M3 


L 

AW 

PW 

L 

AW 

PW 

L 

AW 

PW 

23.6 

28.9 


27.2 

31.8 



29.9 



UCMPV 28800 


L AW PW 

26* 24* 20* 

(Stock, 1944) P" 

L AW PW 

21.1 28* 27.9* 


to middle Pleistocene (Irvingtonian) deposits along 
the Pacific coast. It is poorly known from upper 
Pleistocene (Rancholabrean) deposits in California, 
but is found in the Rancholabrean of Arizona. 

A small species, poorly represented in the late 
Irvingtonian, is typically found in coastal California 
deposits of Rancholabrean age. This small taxon, 
Tapirus californicus, has not been found in more 
inland, western USA assemblages from California, 
Arizona, or Nevada. Although the temporal range 
of large and small tapirs overlaps during late Ir¬ 
vingtonian through late Rancholabrean time, they 
are found together only in the Rancholabrean Palos 
Verdes Sand of coastal Orange County, California. 
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